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DETAILED ACTION 
Comments 

1 . The rejection of claims 2, 3, and 8-1 1 under 35 U.S.C. 112, second paragraph, 
has been overcome by Applicant's amendment to the claims. 

Claim Objections 

2. Claims 1 3 and 1 5 are objected to because of the following informalities: 

a. In claim 1 3 at line 7, please change the word "and" following 
"communication" to --with-. 

b. In claim 1 5 at line 5, please insert --solution-- after "electrolyte". 

c. In claim 1 5 at line 6, please insert --solution- after "electrolyte". 
Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 1 , 2, 4, 6, 7 and 1 2 are rejected under 35 U.S.C. 1 02(b) as being 
anticipated by Batha et al. (U.S. Pat. No. 3,930,982). 

Regarding claim 1, Batha et al. disclose an electrophoretic/electroosmotic device 
comprising a conduit having polarized ferroelectric member 21 positioned for interaction 
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with the solution (fig. 1 ; col. 3, lines 42-68). Since the ferroelectric member 21 is 
polarized, it is in a poled state. The device further comprises a means for selectively 
establishing a potential difference across the conduit (fig. 1). The selective polarization 
of the electrodes also establishes a potential difference across the conduit and along 
the fluid pathway (fig. 10). 

Regarding claim 2, the device comprises a plurality of electrodes 22 and 23 to 
selectively polarize the ferroelectric member 21 (fig. 1 ; col. 4, lines 41-60). 

Regarding claim 4, the device has an electrode 22 positioned between a first end 
of the conduit and a portion of the conduit and a second electrode 23 positioned at least 
in part between second end and the portion of the conduit (fig. 1). The power source 26 
establishes a potential difference between the electrodes via the ferroelectric member 
21 (figs. 1 and 6). 

Regarding claim 6, the ferroelectric member 21 can be made from materials 
including barium titanate, barium niobate and strontium niobate (col. 4, lines 1-6). 

Regarding claim 7, the device comprises a means for establishing an alternating 
current that would be capable of de-polarizing the ferroelectric material (fig. 1). 

Since Batha et al. teach all of the structural limitations recited in the instant 
claims, the reference is deemed to be anticipatory. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1-14, 16 and 19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over WO 00/22427, herein referred to as WO '427, in view of Batha et al. 
(U.S. Pat. No. 3,930,982). 

Regarding claim 1 , WO '427 discloses a device having a polarizable (conductor) 
member 6 positioned along a conduit for interaction with a liquid containing positively 
and negatively charged particles (figs. 1 , 2A and 2B). The device also has a voltage 
means for applying a voltage difference over the longitudinal direction of the conduit (fig. 
1 ; page 2, line 27 to page 3, line 14). When polarized, the conductor 6 is in a poled 
state. 

Regarding claim 2, the device further comprises a second voltage means that 
selectively polarizes the conductor member 6 to create a voltage difference between the 
conductor member 6 and the liquid (page 2, line 27 to page 3, line 14). 

Regarding claim 3, the polarizing voltage means can be either a direct current or 
can be alternated and adjusted (page 8, line 31 to page 12, line 21). 

Regarding claim 4, the device comprises a first electrode 4 positioned between a 
first end and a portion of the conduit and a second electrode 5 positioned between a 
second end and the portion of the conduit (fig. 1 ); the positions of the electrodes within 
the conduits are shown in Figures 3 and 4. The voltage between electrodes 4 and 5 is 
set at a voltage of Vi (page 8, lines 10-30). 
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Regarding claim 5, the potential is set to a single voltage, Vi, which would 
require a DC current source (page 8, lines 10-30). 

Regarding claim 7, the device comprises means for alternating and adjusting the 
electric field (page 6, lines 21-32). 

Regarding claim 8, the device in WO '427 comprises a polarizing electrode that 
polarizes conducting member 6, a polarizing voltage source to polarize the member, a 
first driving electrode 4, a second driving electrode 5, and a second voltage source to 
create an potential difference between the driving electrodes (fig. 1; page 2, line 27 to 
page 3, line 14). In addition, both voltage means can generate an alternating electric 
field (page 6, lines 21-32). 

Regarding claim 9, WO '427 teaches the separation of the conductive elements 
from the solution by a thin insulating material (page 10, lines 6-20). 

Regarding claims 10 and 1 1 , the first and second alternating voltage sources are 
"substantially synchronous" (page 6, lines 21-32). 

Regarding claim 1 2, WO '427 teaches a system comprising a conduit formed 
with a lumen and having a first end and a second end, a polarizable conductor member 
17 disposed along the conduit for interaction with a liquid, means for polarizing the 
conductor member 17, and means for establishing a potential difference across the 
portion of the conduit to apply a force on the solution (fig. 3; page 10, line 21 to page 1 1 , 
line 9). The conductor 17 is in a poled state. 

Regarding claim 13, the system comprises a second conduit with a lumen and 
two ends, wherein one end is connected to an end of the first conduit at a junction (fig. 
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3; page 1 0, line 21 to page 1 1 , line 9). The second conduit also has a conductor 
member 18 disposed along the second conduit (fig. 3). A controller 40 provides means 
for polarizing the second conductor member 18 (fig. 3). The device also comprises 
means 20 and 21 to apply a potential difference to apply a force on the solution in the 
lumen of the second conduit (fig. 3). 

Regarding claim 14, the device further comprises a third conduit with a lumen in 
fluid communication with the junction (fig. 3). 

Regarding claim 16, WO '427 discloses a method for manipulating a solution 
containing ions of opposing polarities. The method provides a polarizable member and 
placing the member in contact with the solution (fig. 1 ; page 2, line 27 to page 3, line 
14). A first electric field is used to polarize the conductor member to draw one charged 
species to the surface of the conductor member in a direction perpendicular to the fluid 
pathway, and a second electric field is used to create a force on the second charged 
species and create a flow in the direction of the second electric field (figs. 2A and 2B; 
page 8, line 31 to page 9, line 23). 

Regarding claim 19, the electric fields may vary with time and have substantially 
the same angular frequency (page 6, lines 21-32). 

The device and method of WO '427 differs from the instant invention because 
WO '427 does not disclose the use of a ferroelectric material as the conductor member, 
as recited in claims 1 , 12 and 16. Additionally, WO '427 does not disclose the use of a 
metal titanate, a metal tantalate, a metal niobate or a metal tungustate, as recited in 
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claim 6. The conductor member of WO '427 merely requires a material capable of 
being reversibly polarized. 

Batha et al. disclose an electrophoretic/electroosmotic apparatus using 
polarizable ferroelectric materials, the polarizability of which can "be reversed or 
reoriented by application of a suitably directed electric field" (col. 3, lines 42-53). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the conductor member of WO '427 to use a 
ferroelectric material as taught by Batha et al. because Batha et al. teaches that 
ferroelectric materials are polarizable and the polarization can be reversed or reoriented 
by suitable electric fields, thus meeting the criteria set forth by WO '427. 

7. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over WO 
00/22427 in view of Batha et al. (U.S. Pat. No. 3,930,982), as applied above to claims 1- 
14, 16 and 19, and further in view of Herrick et al. (U.S. Pat. No. 5,282,942). 

WO '427 and Batha et al. describe a device and method having the limitations 
recited in claims 1-14, 16 and 19 of the instant invention, as explained above in section 
6. WO '427 does not show the source of the solution. 

The device described by WO '427 and Batha et al. differs from the instant 
invention because they do not disclose the use of reservoirs attached to the first and 
second conduits, as recited in claim 15. 

Herrick et al. disclose an electrophoretic/electroosmotic device having a 
conductive element disposed along the conduit and means for providing a force along 
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the conduit (fig. 1). The conduit has reservoirs connected to the end to provide a 
source and collection container for the conduit (fig. 1). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the device of WO '427 and Batha et al. to use 
reservoirs as taught by Herrick et al. because reservoirs provide a source and outlet for 
the solution passing through the conduit. 

Allowable Subject Matter 

8. Claims 1 7 and 1 8 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

9. Claims 1 7 and 1 8 are distinguished over the prior art of record because they 
provide a use for ferroelectric materials in electroosmotic devices neither taught nor 
suggested by the prior art of record. While Batha et al. suggest the use of ferroelectric 
materials as conductive members to drive the movement of a solution, the ferroelectric 
member is not polarized by an electric field that is subsequently removed before 
establishing a second electric field to drive the solution, as recited in claim 17. Batha et 
al. do not teach the method of claim 18 where an alternating electric field of decreasing 
amplitude is used to de-polarize the ferroelectric member to stop the flow of the 
solution. Batha et al. does not teach the de-polarization of the ferroelectric member. 
The method of claims 17 and 18 provides steps to control the electroosmotic flow in a 
conduit that takes advantage of the properties of ferroelectric materials. 
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Response to Arguments 

1 0. Applicant's arguments filed January 20, 2004, have been fully considered but 
they are not persuasive. 

1 1 . Regarding the rejection of claims 1 , 2, 4, 6, 7, and 12 over Batha et al., Applicant 
argues, "[T]he invention disclosed by Batha is neither a pump nor a device for 
manipulating a fluid" (see page 10 of Applicant's response). This argument is not 
persuasive because Batha et al. teaches: "If the particles are placed between two 
oppositely charged electrodes which produce a non-uniform field, such as that produced 
when one electrode is a point or line and the other electrode is a plane, the polarized 
particles will experience a net force tending to move the particle into the region of higher 
electric field strength" (US '982 at col. 1 , lines 25-32). The purpose of the device of 
Batha et al. is to move particles, and the generation of electric field would produce the 
movement of particles. Additionally, it is noted that Applicant is arguing the intended 
use of the apparatus, which only limits the structure of the apparatus insofar as the 
apparatus must be capable of performing the intended use. Since Batha et al. teach all 
of the structural limitations recited in the instant claims, the reference is anticipatory. 

12. Regarding the rejection of claims 1-16 and 19 over WO '427 as the primary 
reference, Applicant argues that the conductors disclosed by WO '427 are not capable 
of maintaining a poled state without stimulus by an external source (see page 12 of 
Applicant's response). Examiner agrees with this statement. WO '427 does not teach 
the use of a ferroelectric material as the conductor. However, WO '427 teaches that the 
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conductor should be a material that is reversibly polarizable (page 6, lines 21-32). 
Batha et al. teach, "A ferroelectric material is a pyroelectric material whose polarization 
can, as a consequence of the crystal lographic structure of the ferroelectric, be reversed 
or reoriented by application of a suitably directed electric field of sufficient magnitude. 
Therefore, since Batha et al. teach that ferroelectric materials are reversibly polarizable, 
as desired in the conductors of WO '427, it would have been obvious to one skilled in 
the art to use a ferroelectric material for the conductor. The selection of a known 
material based on its suitability for its intended use supports a prima facie obviousness 
determination. See MPEP § 2144.07. 

1 3. Additionally, it is noted Applicant is relying on a property of ferroelectric materials 
that does not influence the structure of the apparatus or the broader method claims. 
Claim 17 has been indicated as containing allowable subject matter because the claim 
recites a limitation wherein the first electric field is removed before establishing the 
second electric field, a method that cannot be performed without the properties 
associated with ferroelectric materials. Since the prior art of record does not teach such 
a use of ferroelectric material, claim 17 was indicated as containing allowable subject 
matter. Conversely, the remaining claims do not contain limitations regarding the 
discontinuous application of an electric field, and are therefore considered anticipated or 
obvious in light of the teachings of the prior art. 

v 
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Conclusion 

14. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brian L. Mutschler whose telephone number is (571) 
272-1341 . The examiner can normally be reached on Monday-Friday from 7:30am to 
4:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen can be reached on (571 ) 272-1342. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 
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